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C57)Abstract 

PURPOSE; To provide a double-azimuth magnetic head 
wherein its track height accuracy is made uniform and to 
provide a manufacturing method or the like wherein the 
head can be manufactured with good accuracy and easily. 
CONSTITUTION: Grooves are worked in order to form 
tracks in one pair of cores. By using a sputtering method, 
a magnetically soft thin film 4 whose saturation flux 
density is high is formed, to be a prescribed thickness, on 
a gap face after the grooves have been worked. Winding 
grooves 12, 13 are worked in one core 5. The tracks of the 
core are aligned with those of the other core; the cores 
are bonded; a gapped bar (g) is obtained. When they are 
bonded, a glass 6 for molding use is made to flow into the 
grooves used to regulate a track width. After that, the 
gapped bar (g) is sliced by forming an azimuth 6 as shown 
by each one-dotted chain line II; ft is sliced at each 
winding window as shown by a one-dotted chain line 12. 
Then, individual head chips 1, 2 as shown in (b) are 
obtained. The head chips 1, 2 become double- azimuth 

magnetic head chips whose azimuths are set respectively to +9 and -9, whose track height H is 
equal and whose track width Tw is made uniform. 




Japanese Unexamined Patent Application Publication No. 4- 
353613 

[Claims] 

[Claim 1] A double azimuth magnetic head comprising a head 
chip group including a head chip having a positive azimuth 
and a head chip having a negative azimuth, the head chips 
being mounted on an end portion of a head base and having 
the same distance from a side surface of each head chip to a 
track-width center and the same track width. 

[Claim 2] The double azimuth magnetic head according to 
claim 1, wherein each of the heat chips is at least one of a 
bulk type head chip including a soft magnetic block made of 
ferrite, sendust, or the like, a metal-in-gap (MIG) type 
head chip having a main core made of ferrite and soft- 
magnetic thin films having a high saturation flux density 
and disposed near a gap, and a laminate type head chip 
having a main core obtained by stacking a soft-magnetic thin 
film and an insulating film. 

[Claim 3] A method for manufacturing a double azimuth 
magnetic head, comprising the steps of forming a C core half 
and an I core half from a magnetic block; defining tack 
widths at a constant pitch in gap surfaces of the C core 
half and the I core half; forming two or more winding 
grooves in the gap surface of the C core half at positions 



along a height direction such that acute portions of winding 
windows, which define a front depth of head chips, face the 
opposite directions; forming a gapped bar by bonding the C 
core half and the I core half together with a nonmagnetic 
material interposed between the gap surfaces; cutting the 
gapped bar into pieces along a direction corresponding to an 
azimuth with respect to tracks; cutting the pieces of the 
gapped bar so as to separate the winding windows from each 
other, thereby obtaining bulk-type head chip bodies; and 
fixing the head chip bodies to a head base. 
[Claim 4] A method for manufacturing a double azimuth 
magnetic head, comprising the steps of forming a C core half 
and an I core half from a magnetic block; defining tack 
widths at a constant pitch in gap surfaces of the C core 
half and the I core half; forming two or more winding 
grooves in the gap surface of the C core half at positions 
along a height direction such that acute portions of winding 
windows, which define a front depth of head chips, face the 
opposite directions; forming soft -magnetic thin films on the 
gap surfaces; forming nonmagnetic thin films on the soft- 
magnetic thin films; forming a gapped bar by bonding the C 
core half and the I core half together with the nonmagnetic 
thin films interposed between the gap surfaces; cutting the 
gapped bar into pieces along a direction corresponding to an 
azimuth with respect to tracks; cutting the pieces of the 



gapped bar so as to separate the winding windows from each 
other, thereby obtaining MIG-type head chip bodies; and 
fixing the head chip bodies to a head base. 
[Claim 5] A method for manufacturing a double azimuth 
magnetic head, comprising the steps of alternately arranging 
a soft-magnetic thin film and an insulating layer on a 
nonmagnetic substrate to form a stacked magnetic film that 
functions as a main core; forming a multilayer block by 
adhering a surface of the stacked magnetic film to a surface 
of another nonmagnetic substrate; forming a C core half and 
an I core half from the multilayer block; forming two or 
more winding grooves in a gap surface of the C core half at 
positions along a height direction such that acute portions 
of winding windows, which define a front depth of head chips, 
face the opposite directions; forming a gapped bar by 
bonding the C core half and the I core half together with a 
nonmagnetic material interposed between the gap surfaces; 
cutting the gapped bar into pieces along a direction 
corresponding to an azimuth with respect to tracks; cutting 
the pieces of the gapped bar so as to separate the winding 
windows from each other, thereby obtaining laminate-type 
head chip bodies; and fixing the head chip bodies to a head 
base . 

[Claim 6] The method for forming the double azimuth 
magnetic head according to one of claims 3 to 5, wherein the 
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soft -magnetic thin films are composed of alloy thin films 
having Fe as the main component, alloy thin films having Co 
as the main component, or alloy thin films having Ni as the 
main component. 

[Claim 7] A magnetic recording-and-reproducing apparatus 
comprising a double azimuth magnetic head manufactured by 
the method according to one of claims 3 to 5, the double 
azimuth magnetic head being adhered to a head base in which 
a step is formed in advance so that track positions of a 
positive azimuth head and a negative azimuth head are fixed 
with a certain distance therebetween. 
[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention 
relates to a double azimuth magnetic head for use in a 
magnetic recording-and-reproducing apparatus, such as a VTR, 
a method for manufacturing the double azimuth magnetic head, 
and a magnetic recording-and-reproducing apparatus including 
the magnetic head. 
[0002] 

[Description of the Related Art] Recently, demand has 
increased for magnetic recording-and-reproducing apparatuses, 
such as VTRs, capable of performing high-density recording. 
Accordingly, there has been demand for magnetic heads with 
small tracks and gaps. To comply with the reduction in the 
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size of tracks, a recording method called azimuth recording 
is used to reduce crosstalk between the adjacent tracks. 
[0003] VTRs for home use and broadcasting service having 
special playback functions (slow, still, high-speed search, 
etc.), a YC component recording function, etc., have been 
put to practical use. In such a VTR, a plurality of 
recording-and-reproducing heads are required. 
[0004] A conventional magnetic head having two head chips 
fixed to a single head base will be described with reference 
to Fig. 6. 

[0005] Fig. 6(a) is a plan view illustrating the overall 
structure including the head base. Fig. 6{b) is a front 
view illustrating the structure in a head slide surface. 
Referring to Fig. 6, head chips 23 and 2 4 are individually 
manufactured and are adhered to a head base 3 having a slit 
25. In Fig, 6(b), 4 denotes head gaps, 5 denotes head cores 
made of ferrite, 6 denotes molding glass, TW1 denotes a 
track width of the head chip 23, and TW2 denotes a track 
width of the head chip 24. Normally, TW1 > TW2 is satisfied. 
TW1 is used in a normal recording mode and TW2 is used in a 
long-time recording mode. 

[0006] Referring to Fig. 6(b), a distance X between the 
gaps is adjusted to a predetermined distance by an adjusting 
device. The head chips 23 and 24 are adhered to the head 
base 3 and track positions HI and H2 relative to a plane Sy 
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in which the head base 3 is attached to a cylinder are 
adjusted by eiastically deforming portions of the head base 
3 on the left and right of the slit 25. The head chips 23 
and 24 have azimuths 01 and 62, respectively, and one of 91 
and 92 is positive while the other is negative. Therefore, 
this type of magnetic head is generally called a double 
azimuth head. Japanese Unexamined Patent Application 
Publication No. 60-83212 describes an example of a double 
azimuth magnetic head. 
[0007] 

[Problem to be Solved by the Invention] However, the 
conventional technique has a problem that it is extremely 
difficult to adjust the track positions Hl+TWl/2 and 
H2+TW2/2 of the head chips after the head chips are 
individually manufactured and adhered to the head base. An 
object of the present invention is to provide a double 
azimuth magnetic head with uniform track-height accuracy, a 
method by which the head can be easily manufactured with 
high accuracy, and a magnetic recording-and-reproducing 
apparatus including the magnetic head. 
[0008] 

[Means for Solving the Problem] To achieve the above- 
described object, according to the present invention, a 
double azimuth magnetic head is manufactured by forming two 
or more winding grooves in a gap surface of a C core half at 
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positions along a height direction such that acute portions 
of winding windows face the opposite directions, forming a 
gapped bar by bonding the C core half and an I core half 
together, cutting the gapped bar into pieces along a 
direction corresponding to an azimuth with respect to tracks, 
cutting the pieces of the gapped bar so as to separate head 
chips from each other such that each head chip has a single 
winding window, thereby obtaining two or more double azimuth 
(positive azimuth and negative azimuth) magnetic heads 
having the same head track height, and fixing the magnetic 
heads to an end portion of a single head base, thereby 
obtaining an integrated two-azimuth magnetic head. 
[0009] The head chips may be of a bulk type, an MIG type, 
or a laminate type. 
[0010] 

[Operation] According to the above-described structure of 
the present invention, the track widths are uniform and the 
azimuth is set on the gapped bar. Therefore, a double 
azimuth magnetic head including a positive-azimuth head chip 
and a negative-azimuth head chip having the same track 
height can be obtained. 

[0011] In addition, according to the method for 
manufacturing the double azimuth magnetic head of the 
present invention, the track-height accuracy of the head 
chip group can be increased. The head chips may be of a 



bulk type, an MIG type, or a laminate type. 
[0012] 

[Embodiments] Embodiments of the present invention will be 
described below with reference to the drawings. 

[0013] Fig. 1 illustrates a double azimuth magnetic head 
according to an embodiment of the present invention. Fig. 
1(a) is a plan view of a two azimuth magnetic head in which 
head chips 1 and 2 are attached to an end portion of a head 
base 3. Examples of head structures in head slide surfaces 
are shown in Figs. 1(b) to 1(d). 

[0014] Referring to Fig. 1(b), 1 and 2 denote head chips 
including soft magnetic blocks 5 made of ferrite, sendust, 
etc., 6 denotes molding glass, 4 denotes head gaps, and TW 
denotes a track width. A positive azimuth +0 and a negative 
azimuth -9 are set at the left and right sections of the 
head base. The track position relative to a reference plane 
Sy (» side surface of each head chip) in which the head base 
3 is attached to a cylinder is set to H for both of the head 
chips . 

[0015] Fig, 1(c) shows an example of a double azimuth 
magnetic head including so-called metal-in-gap (MIG) head 
chips in which soft magnetic thin films 7 with a high 
saturation flux density are disposed near the gaps 4 formed 
in ferrite 5 in the structure shown in Fig. 1(b). 
[0016] Fig. 1(d) shows an example of a laminate-type double 



azimuth magnetic head including laminate cores 18 obtained 
by placing insulating layers 17 in soft magnetic thin films 
14. The soft magnetic thin films 14 function as main cores 
and are placed between nonmagnetic substrates 15. In the 
figure, 16 denotes adhesive layers for bonding the main 
cores including the soft magnetic thin films 14 and the 
insulating layers 17 to the nonmagnetic substrates 15. 
[0017] The double azimuth magnetic head according to the 
present invention is an integrated two-azimuth magnetic head 
including a head chip having a positive azimuth and a head 
chip having a negative azimuth. The head chips have the 
same distance from a side surface of each head chip to a 
track-width center and the same track width. By using this 
magnetic head, a magnetic recording-and-reproducing 
apparatus can be obtained which is capable of performing 
multif requency recording (deep-layer recording on a magnetic 
tape) in which a video signal and an audio signal are 
recorded on the same tape track by the positive-azimuth head 
and the negative-azimuth head, respectively, without causing 
an off-track error. 

[0018] Next, a method for manufacturing the double azimuth 
magnetic head according to an embodiment of the present 
invention will be described with reference to Fig. 2. 

[0019] Figs. 2(a) to 2(g) show manufacturing steps which 
are performed in that order. 
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Fig. 2(a) shows a large soft magnetic block b made of 
ferrite and having an integral structure. 
[0020] Referring to Fig. 2(b), a C core half 9 and an I 
core half 10 are obtained by cutting the soft magnetic block 
b, and grooves 9 that determine the track width TW are 
formed at a constant pitch in surfaces of the core halves 
that function as gap surfaces. 

[0021] Fig. 2(c} shows the state in which two C window 
grooves 12 and 13 for winding wires are formed in the gap 
surface of the C core half 9 at positions along a height 
direction such that acute portions of winding windows, which 
define a front depth of the heads, face upward and downward. 

[0022] Fig. 2(d) shows the state in which the head gaps 4 
are formed by placing an air-gap material 11 made of glass 
and Si02 between the C core half 9 and I core half 10 using 
the grooves 8 that determine the track width TW and the 
track width TW as references. Then, a gapped bar g is 
obtained by pouring the molding glass 6 into the grooves 8 
that determine the track width. In this state, track 
portions can be viewed in both the direction denoted by the 
arrow A (from above) and the direction denoted by the arrow 
B {from below) . 

[0023} Referring to Fig. 2(e), the gapped bar g is sliced 
into pieces a direction corresponding to an azimuth 6 as 
shown by the dot-dash lines LI. 
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[0024] Fig. 2(f) shows a piece including two head chips 1 
and 2 obtained as a result of the slicing process. The head 
chips 1 and 2 are separated from each other by cutting the 
piece along the dot-dash line L2 so as to separate the 
winding windows from each other. 

[0025] Fig. 2(g) shows the state in which the head chips 
shown in Fig. 2(f) are separated from each other. In Fig. 
2(f), the wiring windows are formed symmetrically in the 
vertical direction. Therefore, the head chips 1 and 2 are 
structured as shown in Fig. 2{g) when viewed in the 
directions shown by the arrows A and B, respectively. Thus, 
double azimuth magnetic head chips having azimuths of +0 and 
-8 and having the same track height H and the same track 
width TW are obtained. The double azimuth magnetic head 
shown in Fig. 1(b) is obtained by adhering the two chips to 
the head base. 

[0026] A method for manufacturing the double azimuth 
magnetic head according to another embodiment of the present 
invention will be described with reference to Fig. 3. 

[0027] In Fig. 3, steps similar to those shown in Figs. 
2(a) to Fig. 2(c) in the manufacturing described with 
reference to Fig. 2 are performed. After the track widths 
are set on the gap surfaces, soft magnetic thin films 4 with 
a high saturation flux density are formed on the gap 
surfaces at a predetermined thickness by sputtering, as 
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shown in Fig. 3(a). In the present embodiment, the thin 
films 4 are made of Fe-Al-Si alloy. The head gaps 4 are 
formed by placing the air-gap material 11 made of glass and 
Si02 between the thin films 4. Then, a gapped bar g is 
obtained by pouring the molding glass 6 into the grooves 
that determine the track width. In this state, track 
portions can be viewed in both the direction denoted by the 
arrow A (from above) and the direction denoted by the arrow 
B (from below) . 

[0028] Then, referring to Fig. 3 (a), the gapped bar g is 
sliced in a direction corresponding to an azimuth 0 as shown 
by the dot-dash lines LI, and is then cut along the dot-dash 
line L2 so as to separate the winding windows from each 
other. As a result, the head chips 1 and 2 can be separated 
from each other, as shown in Fig. 3(b). Fig. 3(b) shows the 
state in which the head chips shown in Fig. 3(a) are 
separated from each other. In Fig. 3(b), the wiring windows 
are formed symmetrically in the vertical direction. 
Therefore, when the head chips 1 and 2 are viewed in the 
directions shown by the arrows A and B, respectively, the 
head chips 1 and 2 are structured as MIG type double azimuth 
magnetic head chips having azimuths of +0 and -9, 
respectively, and having the same track height H and the 
same track width TW. 

[0029] Next, a method for manufacturing a multi-channel 
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magnetic head including laminate-type head chips will be 
described with reference to the drawings. 
[0030] Figs. 4(a) to 4(e) show manufacturing steps which 
are performed in that order. 

Referring to Fig. 4(a), a soft magnetic thin film 14 and an 
insulating layer 17 are alternately formed on a nonmagnetic 
substrate 15 by sputtering, thereby forming a substrate al 
having a stacked magnetic film that functions as a main core. 
In this manner, a plurality of substrates a2, a3, ... having 
stacked magnetic films are formed. In the figure, 16 
denotes adhesive layers made of glass or the like and 18 
denotes the main cores having the laminate structure. In 
the present embodiment, the soft magnetic thin films 14 are 
made of amorphous alloy thin films having Co as a main 
component and the insulating layers 17 are made of Si02 thin 
films . 

[0031] Fig. 4(b) shows the state in which a multilayer 
block a is obtained by adhering a surface of each stacked 
magnetic films to a surface of another nonmagnetic substrate 
with the adhesive layer 16. In the figure, 19 denotes the 
sets of the soft magnetic thin films 14, the insulating 
layers 17, and the adhesive layers 16. 

[0032] Referring to Fig. 4(c), a laminate C core half 20 
and a laminate I core half 21 are obtained by cutting the 
multilayer block a having an integral structure. Two C 
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window grooves 12 and 13 for winding wires are formed in the 
gap surface of the laminate C core half 20 at positions 
along a height direction such that acute portions of winding 
windows, which define a front depth of the heads, face 
upward and downward. The track width TW is equal to the 
width of the main cores 18 formed by alternately placing the 
soft magnetic thin film 14 and the insulating layer 17. 
[0033] Fig. 4(d) shows the state in which the head gaps 4 
are formed by placing an air-gap material 11 made of glass 
and Si02 between the laminate C core half and the laminate I 
core half, and a gapped bar g is obtained by pouring 
adhering glass 2 6 into the winding windows. Referring to 
Fig. 4(d), the gapped bar g is sliced in a direction 
corresponding to an azimuth 6 as shown by the dot-dash lines 
LI, and is then cut along the dot-dash line L2 so as to 
separate the winding windows from each other. As a result, 
the head chips 1 and 2 can be separated from each other, as 
shown in Fig. 4(e). Fig. 4(e) shows the state in which the 
head chips shown in Fig. 4(d) are separated from each other. 
In Fig. 4(d), the wiring windows are formed symmetrically in 
the vertical direction. Therefore, when the head chips 1 
and 2 are viewed in the directions shown by the arrows A and 
B, respectively, the head chips 1 and 2 are structured as 
laminate type double azimuth magnetic head chips having 
azimuths of +G and -9, respectively, and having the same 
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track height H and the same track width TW. 

[0034] Next, a magnetic recording-and-reproducing apparatus 
including a double azimuth magnetic head manufactured by the 
method according to the present invention will be described 
with reference to the drawings. 

[0035J Figs. 5 (a) and 5{b) show an example of a head base 
unit used for mounting the double azimuth magnetic head 
according to the present invention in a magnetic recording- 
and-reproducing apparatus. 

[0036] Fig. 5(a) is a plan view of a double azimuth 
magnetic head in which head chips 1 and 2 are attached to an 
end portion of a head base 3. In Fig. 5(a), a step 22 
having a dimension corresponding to the track width TW is 
formed in the end portion of the head base 3 in advance. 
Fig. 5(b) is a front view illustrating a head slide surface 
of the structure of Fig. 5(a). 

[0037] The double azimuth magnetic head chips according to 
the present invention have the same track height H and the 
same track width TW. Therefore, if a step of a 
predetermined dimension is formed in the head base in 
advance, a double azimuth magnetic head having azimuths +0 
and -9 and a shift corresponding to a single track pitch can 
be obtained. As a result, simultaneous azimuth recording 
can be performed by the magnetic recording-and-reproducing 
apparatus in which the double azimuth magnetic head is 
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mounted. 
[0038] 

[Advantages] As described above, the double azimuth 
magnetic head according to the present invention includes 
head chips provided on an end portion of a head base. The 
head chips have azimuths +9 and -0, and have the same track 
height H and the same track width TW. Therefore, 
multif requency recording can be performed in which a video 
signal and an audio signal are recorded on the same tape 
track by the positive-azimuth head and the negative-azimuth 
head, respectively, without causing an off-track error. 

[0039] In addition, according to a method for manufacturing 
a double azimuth magnetic head according to the present 
invention, two winding windows are formed in the gap surface 
of the C core half at positions along a height direction 
such that acute portions of the winding windows, which 
define a front depth of the head chips, face the opposite 
directions. The C core half and an I core half are bonded 
together to form a gaped bar. The gapped bar is cut into 
pieces along a direction corresponding to an azimuth with 
respect to tracks, and the head chips are separated from 
each other by cutting the pieces of the gapped bar so as to 
separate the winding windows from each other. Thus, a 
double azimuth magnetic head can be obtained which includes 
head chips having azimuths +0 and -9 and having the same 
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track height H and the same track width TW. As a result, 
the track height accuracy of the head chips is greatly 
increased and it is not necessary to adjust the track height 
by elastically deforming the head base as in the 
conventional structure. 

[0040] The double azimuth magnetic head chips according to 
the present invention has the same track height H and the 
same track width TW. Therefore, if a step of a 
predetermined dimension is formed in the head base in 
advance, a shift corresponding to a single track pitch can 
be provided. Thus, a double azimuth magnetic head with 
azimuths +0 and -9 can be obtained and be mounted in a 
magnetic recording-and- reproducing apparatus as a double 
azimuth magnetic head having high track-pitch accuracy and 
capable of performing multichannel recording and high-rate 
transmission . 
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L&V>fof$&MIG (Me t a l-ln-gap) 94 

y©Ay ^y^mmnxv^^jvrp^xm 

Ay p©-*r?fe«. 

[0 0 1 63 ^1 (d) tt, #«tt©*«ira-:i7fc 

&a#iitt#«i4*l*j*u tfc&f§gSii4©*(;:|&gyi 

i7*aBi/femia7i8*>sm««(H^i'^©^^i'7$> 

VXi^?F©-W?a!). 16tt#flIH&©£ttl6£tt 

[0017] #m<t>#7)V7wxmgi,'\y 

Ht, jE07*>vx**f*'\»Hf l !;^fcft©7J»vx 
**T*-\y K?»ytO|«T, ^n-tfftfflAyP^y 
:/©flffiJS 1-9 y *«i|iifr*TfO)B««tW— J.^, 
h 5 y c t fiWS t Lfc-#!B2 75» 

VX«StAyHT*«. ~©gS&Ay PfcfflWltf, IE 
©7^YXAy HtMtn. A©7$*?XAyPT» 

£Ml'-?#*MttK|Sa («BSx-xX©$S!J8S2&) * 

[0 0 18] ^IZH2^t)*^lil!©^;V7i?V^ 

^Ay vmrnm-mmk-z^Tisffl-rz. 

£0 0 19] gj2 (a) ~®2 (g) ft, -?-©^iigX@ 
M2 (a) B, 7aL9-f N^SJSS-#©^S«t^tt 
[0 0 2 0] 0 2 (b) W, *©«tt#^nyiH3i*S 

ca7*#;9t i37ip#iot*isoiiiu *ft*n© 
* y £ & § IBs ^n j erm~ K y 5=-"? h 9 y £i(H 



©Jsaarstt^yH^y^sfflh^y^s^iiii^iSs « Twt«*rr*i(8ft»j« , r». 



[0 012] 

[0 0 13] Hi li*«H©^;i,75?TZ«jRAy p 
©HJSW^U&fe©r*$. Hi (a) PiAyM 
-XSOfltfBlCAyp^y^l, 2#fl?*S*1TVi* 2 7 
^*«ftAyF©TOHT*$. ^}*ffl»W*Sm 



[0 0 2 1] 02 (c) \t> C37¥m\tm*y7 
W©***ftKAy HCTO^h^/^XSSHWf** 

too 2 23 en (d) MHh?yjr«Tw«M«r 

?m&tTv,*m\Z> C37¥#9il37¥#10i 
S^f^XtS I02^S^S«Wl^UT'\yF^ 
t?^«HWU h5y^4SSif©P8te^-^HM© 
^?5X6^^tj? s &^vy7'h*A'-g&#it£^6TS 
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(4) 



#$¥4-3 5 36 13 



*g y*©«*6fctf*JKv»*. 

[0 0 2 3] 02 (e) te, **y7P/?-g£-jj5Uil 
[0 0 2 4] 02 <f> fcjt, X9-fX3il&2ft©Ay 

[0 0 2 5] 02 <g> B, $g20 (f) fr&fljBJteU 

$tf-T*&©-?, *8iA«5fliBii*&AfcAy'p*y 

SSfc, b3vf STwfoft?^ &3^75> yx«»a 

Btfti-S&Hl (b) ©£V^:/J>7;>YXSB«Ay 
P£fc*, 

[0 0 2 61 AicB3«*]iKua:««e4^m«>^i/7 

[0 0 2 7] 03Xtf\ H2?KWl,jUGe#&®H2 

(a) -02 (c) SE-eiiW#<oaaBTJ»aj»«, hyy 
«munM*^9^U>^|kTH8 (a) ©J;r5tc 

—a i - s 3 $&nmm l&. e ©»u4©_h*> & 
tfyxts i 03»&*ft&itttiift*isTAy p*? 

y^4*»*U h9**^M©»te*-,frPJg<D*f 

7X6SffiLa*^t^7 , Fn-g&#§o cot** 

Cfc*) ££PPB CF#) fc<0WI|*She*y?«E> 
[0 0 2 8] 03 (a) T?, #+y7"W-g 

3£03 Cb) ©*5fcMW©Ay p^y^l, 2***S 
ft*. S3 Cb) a 0 3 (a) *»&fl»ifcL#:AyP 
*y^S«*. S3 (b) T?«m«At±T«fciRltT* 
*©*??, fc^Ai^gtBt&eji&^y H^yr/l, 2 

Wf*&?W7&17m»^y T»^y :7£fc*. 
[0 0 



fc C o fca&EfciT^*^ 7 XMMM«ttffl U 

mtmnata i omum 

[0 0 3 1] 04 (b) K, «S«ffi»©ai'&5-* 

£JB?ny£a&J8M£l,&£:£;3T*a. CiT?, 

[0 0 3 2] 04 (c) & -#<0#|^DyJa*8 
«WCa7iWW0ia«in7¥#at««OfflU 8t 

»c37*w*!2oictt^w7Ts©afa^fc/vj,i*£o 7 

±Tteft**3fc2y-©aMUfl«!>CJMIi2, 13&MU& 
££3£7*l/tvvs,. celt?, h5s/^«Tw»«t«tt 
«14 £ 1 «3£SKE UT»«a n&£n 718 

[0 0 3 3] 04 <d) o. «rsca7*fti«giri 

Ay H*lr »^4S»j«U #8&£&ii?ffl©#:7X26 

tt, 04 (d) ^*y:/P^-gft-XMM*Ll©* 

20 3te7S?Txe*ptrrx?-fxu £fc-j&«$iL2 

<0±3te««*ertKX?-f^-r*i»4H (e) ©<fc 
5&«ffl(0A5Kfv^l, 2j$t#5tl«„ 04 (e) 
tt, 04 (d) jfrSWOfcL-ftAyH^yrfTr**. 0 
4 (d) T?*WM»±-RtK:R(jT**<OTf, ^Ai 
*BJBfafc&j&fcAyp^y;/l, 214, *ft*ft73>V 

[0 0 3 4] ^ir, *JM«>HB2ttT!l£tlft:?*7* 
» 7J^7XK«Ayp*JHVvt\ cnS^ISMS4gM 

[0 0 3 5] 05 (a) , (b) \£¥fm$>?*?)Vr9 
VX«ftAy F««ftBflm««l::*!far«a&®A 
y FA-XiLXy KcD-^^Ufcfe©TfcS. 
[0 0 3 6] 05 (a) 14 Ay F^-X3©ifci(fcAy 
H^y^l, s^^snx^^^^^^xS^Ay 
P©¥H0Xfe^ 05 (a) fcjfcHT, A.yp*-* 

2 9] *fc*t»^7>©AyP?y:/£$ttL& 40 2!it|itfT<&* ( 05 (b) tt, 06 (a) *Ay P« 



[0 0 3 0] 04 (a) -04 (e) fit. ^fflfiflS 

04 (a) ft, #Kft(DSfflB±exrt9»U^jW 
ttfflH4»Wl4t«8iJgl7a:*S2fcflSfil5^T^3 7 fcfc 

8t*. cc-e, i6fcW5x&i;oj«*jiT?. imam 
SftfcSjygfc*. «AMM7<lt, £:©®:B8ffi#«l4 W 



[0 0 3 7] *38!»©3^75>'?xa«Ay P^y^ 
». h?y?**H*mU<, h?5f?|Tw 
feWCAyHaOT. AyP^-^|C*6*U»JJ}fi{D 
BMtSRtTTfeJttfl K?y^!fy^^n> 

7i?vx*»+ e i - e ©^y;V7yvx«^^y h*ta 

[0 03 8] 



«Ay m, M-^OftatAy H^yP' 

©7S>vx#+ei:-0T?, h9y^*SH!W|K. 
3 St, h?y*«Twfc« 3 fc^:/;U73?vxiaSKA 

s? p©*i#d:i/Tna(DTr, iE©7s>YXAy hi*** 

[0 0 3 93 ffft, #3&(!9©;?7>7i>YXS8&Ay H 
i&S&SK, AyK^y^yn^h^TXfc&W 

t**«««oiw*i^*n«hjfc!rrtittt* £3& 2 

^©^SSS^LT, *©C374 t *tl37¥#i 
*SI^L.*t5'^Pr{-*SD, h5y*K7S>VX£ 
tttfTtttfU ^gCTiitAy h*?^^^ 

gfr-&2Li^±!3, 7^TX!&t+0,h--0T?, h5y# 

;V7^TX^»Ay initio, a„h 

5 fc^ » H - X * *T h 9 y £ i* 3 *«« 

[0 0 4 03 ^JSW^Vr^Xlt^A;? H^y? 

Xfil&Ay P t LTttA^H&Bttfcffft-rs C t T? 



liiUliT 

[El] Ca) tt*»W0*^7S>vaB9['\y Ho 

Ay mmmmm^tmw& 

CO ®*^©^^;1/7^txSS«a v Honjitiijflj 
«©Ay (MMtVMMtiEin 

(d) a*^lMco^^7i'YX^As; H0g£&Jffl[© 
JSK«J©Ay PUMNUWRtlEmi 

2] (a> ft, h 1 omMwm&^y pwmmjw 

(b) a, tt»ft#^ay^A©h? y irflinrrsa 

(c) is, ^iiM©iS»j:ffl3:aE 

<d) $£, ^iry^^HSJftriiH 

(e) ft. ^ty^M-OX^-fxiSISS 

(f) ». -^©AyHyy^o^igsffasiaH 



) #W¥4 - 3 8 3 6 1 3 

8 

m 3] (a) ft, *»M«>^Jk7^xa»«Asf]* 

(b) ft, WHE««l=J;DWi»Wfcy^7S?vxaWl 
[04] (a) ft, #»WC!>^*7^YXa»(AyH 

■. 

<b) It, H*Mfffc*tf«±:i7©tt]Rl;:j:3#ff:' 
Py^OJMtESH. 

(d) ft, **y?)m*-m&xmt* xskxxs 



(e) fa, W*JMieJ:D#6nftAyie?y^©#MB 

CH6] (a) ft*^W©y?J!/7^YXm&Ay F& 
!«»?B»»*«ffKiJt«t-6S:J6©Asr b*A-xa:=y 
h©WMISJ 

(b) »H6 (a) ©Ay M-^asy KOjEUR 
» .W6] (a) t*a*ett»A? P©TOa 
(b) »B6 (a) ®Ay Hfl|ffl#5jLfclEig|9 

K 2, 2 3, 24 AyHgPy? 

3 AyM-X 

4 Ay]***y7 

5 7x?-fh37 

6 *-j|r]*#9X 

7, 14 ftttf^mt 

9, 2 0 C37¥# 

1 0 I 37W 

11 saiw 

12, 13 mmm 

15 #au£i« 

16 »«JH 

17 warn 

18 sta^n? 

19 tmmmi 4 tmmi 7 tms i6 

2 0 KSC37W 
2 1 «MI37^# 

2 2 AyF^-XJ:©gaS 
2 5 AyHA-X©XUyf> 
2 6 ffe»Jg#9X 
Tw hi??** 
* 7$>VXfl 
H h^y^S 
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